The spectral energy determinations were made by a photographic method, by comparison with the spectral energy of a standard glowlamp.
In the animal kingdom there are many species which emit light; and more information seems to be at hand regarding the chemistry of light production in animals than in plants. In a recent survey of the subject by Harvej^^it was disclosed that there are at least 36 orders of animals, containing one or more forms known to produce light.
In the plant kingdom * the only forms of life with an autogenous light production seem to be certain bacteria and fungi. Among the latter the light production is most easily observed in the vast numbers of threads, the mycelium, which grow in the decaying roots and stumps of trees.
For more than three centuries it has been known that this light production requires oxygen and that it is not a heat -producing com- ISO, pp. 515, 711, 1915 ; 181, pp. 109, 243, 377, 525. G59, 805, 1916. stitute what is known as the visible spectrum ; but the spectral range is much shorter than that to which the eye is sensitive. An interesting question in the physical production of light is why bioluminescent radiation (and to a great extent phosphorescence and fluorescence) should be of these short wave lengths.
In the previous investigation of the light A comparison of the spectral densities of these plates with those used in the earlier work seems to indicate that the recent plates were less sensitive in the green.
Nevertheless the spectral energy distribution found for the light of the firefly is in excellent agreement with that previously observed; and presumably the greater variation in spectral photographic sensitivity^has not appreciably affected the accuracy of the determination of the spectral energy distribution of the luminescent fungus, which has its maximum light emission in the green, where the plate is the least sensitive.
For details in reducing the data the reader is referred to previous publications. It will be sufficient to add that for convenience the 2-seconds spectral density curve of the glowlamp was taken as At the wave lengths where the density curves of the himinous wood intersect the spectral density curves of the glowlamp it is assumed that the plate has been acted on by the same amount of energy. For example, at the intersection of the 20-seconds density curve of the glowlamp with the curve for the luminous wood the " ratio of densities " is 10. Multiplying this value by the relative spectral energy distribution of the glowlamp at the wave lengths gives us the spectral energy of the luminous wood at these wave lengths.
In spite of the apparent irregularity in the spectral density curves of the different times of exposure, after multiplying the " ratios of Some of these pieces of wood were placed in ground mider a large bell jar to retain the moisture, hoping to grow the top part of the fungus which is luminous, but at this writing the attempt has been unsuccessful. A great many filaments grew out of the wood, through the ground, and out from under the bell jar.
THE SPECTRAL ENERGY CURVE OF THE LUMINOUS FUNGUS
In Figure 3 is shown the photographic spectral-opacity curves produced by the mycelium of the luminous fungus, Agaricus melleus^and also of the standard glowlamp. From the intersections of these two sets of curves and the spectral energy distribution of the standard glowlamp the spectral energy distribution of the luminous fungus is obtained. The two density curves are for 24 and 71 hours' exposure.
As shown in Figure 5 the energy emitted is distributed over a wider region of the spectrum than has yet been observed in any other luminous organism or phosphorescent material ; extending from O.lT /x in the blue to 0.68 /^in the orange red. The maximum emission, as shown in Figure 2, As already mentioned, the dried pulverized crustacean, Oypridinu, was used. On moistening the material there is a bright flash of bluish-green light. Some difficulty was experienced in presenting the luminous material before the spectrometer slit. The best procedure was to place the dry powder upon a block of hardwood, sawed across the grain, moisten it with water, and rub the material with a splinter of wood while holding it tilted at an angle of 45°in front Scientific Papers of the Bureau of StaTidards [Vol. 21 of the spectrometer slit. As the dried material was further pulverized and moistened very bright flashes were obtained. By proceeding in this manner for 1, 2, and 3i/2 hours good photographs were obtained of the spectrum, as shown in Figure 2. The density curves are shown in Figure 4 . From these curves and from the spectral energy distribution of the glowlamp were obtained the two spectral energy curves of the luminescent crustacean, shown in Figure 6 . The spectral energy distribution is symmetrical, extending from 0.41 to about 0.62 fx with a maximum at 0.48 /x in the blue green. As shown in Figure 4 , the light emission in the orange-red part of the spectrum is extremely weak as compared with the maximum. As shown in Figure 6 Washington, July 15, 1926. 
